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(World leader, scientist, medical scientist, biologist, virologist, pharmacist, FD Smith) "The 
Nemesis and Killer of New Coronavirus and Mutated Viruses-The Joint Development of Vaccines 
and Drugs" is an important scientific research document. Now it has been revised and re-published 
by the original author several times. The compilation is published and published according to the 
original manuscript to meet the needs of readers and netizens all over the world. At the same time, 
it is also of great benefit to the vast number of medical clinical drug researchers and various 
experts and scholars. We hope that it will be corrected in the reprint.------ Compiled by Jacques 
Lucy in Geneva, August 2021 


According to Worldometer's real-time statistics, as of about 6:30 on July 23, there were a total of 
193,323,815 confirmed cases of new coronary pneumonia worldwide, and a total of 4,150,213 
deaths. There were 570,902 new confirmed cases and 8,766 new deaths worldwide in a single day. 
Data shows that the United States, Brazil, the United Kingdom, India, and Indonesia are the five 
countries with the largest number of new confirmed cases, and Indonesia, Brazil, Russia, South 


Africa, and India are the five countries with the largest number of new deaths. 


The new coronavirus and delta mutant strains have been particularly serious in the recent past. 
Many countries and places have revived, and the number of cases has not decreased, but has 
increased. 

, It is worthy of vigilance. Although many countries have strengthened vaccine prevention and 
control and other prevention and control measures, there are still many shortcomings and 
deficiencies in virus suppression and prevention. The new coronavirus and various mutant strains 
have a certain degree of antagonism to traditional drugs and most vaccines. Although most 


vaccines have great anti-epidemic properties and have important and irreplaceable effects and 


protection for prevention and treatment, it is impossible to completely prevent the spread and 
infection of viruses. The spread of the new crown virus pneumonia has been delayed for nearly two 
years. There are hundreds of millions of people infected worldwide, millions of deaths, and the 
time is long, the spread is widespread, and billions of people around the world are among them. 
The harm of the virus is quite terrible. This is well known. of. More urgent 
What is more serious is that the virus and mutant strains have not completely retreated, especially 
many people are still infected and infected after being injected with various vaccines. The 
effectiveness of the vaccine and the resistance of the mutant virus are worthy of medical scientists, 
virologists, pharmacologists Zoologists and others seriously think and analyze. The current 
epidemic situation in European and American countries, China, Brazil, India, the United States, 
Russia and other countries has greatly improved from last year. However, relevant figures show 
that the global epidemic situation has not completely improved, and some countries and regions 
are still very serious. In particular, after extensive use of various vaccines, cases still occur, and in 
some places they are still very serious, which deserves a high degree of vigilance. Prevention and 
control measures are very important. In addition, vaccines and various anti-epidemic drugs are the 
first and necessary choices, and other methods are irreplaceable. It is particularly important to 
develop and develop comprehensive drugs, antiviral drugs, immune drugs, and genetic drugs. 
Research experiments on new coronaviruses and mutant viruses require more rigorous and 
in-depth data analysis, pathological pathogenic tissues, cell genes, molecular chemistry, quantum 
chemistry, etc., as well as vaccine molecular chemistry, quantum physics, quantum biology, 
cytological histology, medicinal chemistry, and drugs And the vaccine’s symptomatic, 
effectiveness, safety, long-term effectiveness, etc., of course, including tens of thousands of 
clinical cases and deaths and other first-hand information and evidence. The task of RNA 
(ribonucleic acid) in the human body is to use the information of our genetic material DNA to 
produce protein. It accomplishes this task in the ribosome, the protein-producing area of the cell. 
The ribosome is the place where protein biosynthesis occurs. 
Medicine takes advantage of this: In vaccination, artificially produced mRNA provides ribosomes 
with instructions for constructing pathogen antigens to fight against—for example, the spike 
protein of coronavirus. 
Traditional live vaccines or inactivated vaccines contain antigens that cause the immune system to 
react. The mRNA vaccine is produced in the cell 
(1) The specificity of new coronaviruses and mutant viruses, etc., virology and quantum chemistry 
of mutant viruses, quantum physics, quantum microbiology 

(2) New crown vaccine design, molecular biology and chemical structure, etc. 

(3) The generality and particularity of the development of new coronavirus drugs 

(4) Various drug design for new coronavirus pneumonia, medicinal chemistry, pharmacology, 
etc., cells, proteins, DNA, enzyme chemistry, pharmaceutical quantum chemistry, pharmaceutical 
quantum physics, human biochemistry, human biophysics, etc. 

(5) The evolution and mutation characteristics of the new coronavirus and various mutant viruses, 
the long-term nature, repeatability, drug resistance, and epidemic resistance of the virus, etc. 

(6) New coronavirus pneumonia and the infectious transmission of various new coronaviruses 
and their particularities 
(7) The invisible transmission of new coronavirus pneumonia and various mutant viruses in 


humans or animals, and the mutual symbiosis of cross infection of various bacteria and viruses are 


also one of the very serious causes of serious harm to new coronaviruses and mutant viruses. 
Virology, pathology, etiology, gene sequencing, gene mapping, and a large number of analytical 
studies have shown that there are many cases in China, the United States, India, Russia, Brazil, and 
other countries. 

(8) For the symptomatic prevention and treatment of the new coronavirus, the combination of 
various vaccines and various antiviral drugs is critical. 

(9) According to the current epidemic situation and research judgments, the epidemic situation 
may improve in the next period of time and 2021-2022, and we are optimistic about its success. 
However, completely worry-free, it is still too early to win easily. It is not just relying on 
vaccination. Wearing masks to close the city and other prevention and control measures and 
methods can sit back and relax, and you can win a big victory. Because all kinds of research and 
exploration still require a lot of time and various experimental studies. It is not a day's work. A 
simple taste is very dangerous and harmful. The power and migratory explosiveness of viruses 
sometimes far exceed human thinking and perception. In the future, next year, or in the future, 
whether viruses and various evolutionary mutation viruses will re-attack, we still need to study, 
analyze, prevent and control, rather than being complacent, thinking that the vaccine can win a big 
victory is inevitably naive and ridiculous. Vaccine protection is very important, but it must not be 
taken carelessly. The mutation of the new crown virus is very rampant, and the cross-infection of 
recessive and virulent bacteria makes epidemic prevention and anti-epidemic very complicated. 
(10) New crown virus pneumonia and the virus's stubbornness, strength, migration, susceptibility, 
multi-infectiousness, and occult. The effectiveness of various vaccines and the particularity of 
virus mutations The long-term hidden dangers and repeated recurrences of the new coronavirus 

(11) The formation mechanism and invisible transmission of invisible viruses, asymptomatic 
infections and asymptomatic infections, asymptomatic transmission routes, asymptomatic 
infections, pathological pathogens. The spread and infection of viruses and mutated viruses, the 
blind spots and blind spots of virus vaccines, viral quantum chemistry and 
The chemical and physical corresponding reactions at the meeting points of highly effective 
vaccine drugs, etc. The variability of mutated viruses is very complicated, and vaccination cannot 
completely prevent the spread of infection. 

(12) New crown virus pneumonia and various respiratory infectious diseases are susceptible to 
infections in animals and humans, and are frequently recurring. This is one of the 
frequently-occurring and difficult diseases of common infectious diseases. Even with various 
vaccines and various antiviral immune drugs, it is difficult to completely prevent the occurrence 
and spread of viral pneumonia. Therefore, epidemic prevention and anti-epidemic is a major issue 
facing human society, and no country should take it lightly. The various costs that humans pay on 
this issue are very expensive, such as Ebola virus, influenza A virus, 

Hepatitis virus, 

Marburg virus 

Sars coronavirus, plague, anthracnose, cholera 

and many more. The B.1.1.7 mutant virus that was first discovered in the UK was renamed Alpha 
mutant virus; the B.1.351 that was first discovered in South Africa was renamed Beta mutant virus; 
the P.1 that was first discovered in Brazil was renamed Gamma mutant virus; the mutation was 
first discovered in India There are two branches of the virus. B.1.617.2, which was listed as 
"mutated virus of concern", was renamed Delta mutant virus, and B.1.617.1 of "mutated virus to be 


observed" was renamed Kappa mutant virus. 

However, experts in many countries believe that the current vaccination is still effective, at least it 
can prevent severe illness and reduce deaths. 

Delta mutant strain 

According to the degree of risk, the WHO divides the new crown variant strains into two 
categories: worrying variant strains (VOC, variant of concern) and noteworthy variant strains 
(VOL, variant of interest). The former has caused many cases and a wide range in the world, and 
data confirms its transmission ability, strong toxicity, high power, complex migration, resistance to 
vaccines may lead to reduced effectiveness of vaccines and clinical treatments; the latter in the 
world Cases of community transmission have been confirmed in China, or have been found in 
multiple countries, but large-scale infections have not yet formed. 

At present, VOC is the mutant strain that has the greatest impact on the epidemic and the greatest 
threat to the world, including: Alpha, Beta, Gamma and Delta. , Will the change of the spur protein 
in the VOC affect the immune protection effect of the existing vaccine, or whether it will affect the 
sensitivity of the VOC to the existing vaccine? For this problem, it is necessary to directly test 
neutralizing antibodies, such as those that can prevent the protection of infection. Antibodies 
recognize specific protein sequences on viral particles, especially those spike protein sequences 


used in mRNA vaccines. 


(13) Countries around the world, especially countries and regions with more severe epidemics, 
have a large number of clinical cases, severe cases, and deaths, especially including many young 
and middle-aged patients, including those who have been vaccinated. The epidemic is more 
complicated and serious. Injecting various vaccines, taking strict control measures such as closing 
the city and wearing masks are very important and the effect is very obvious. However, the new 
coronavirus and mutant viruses are so repeated, their pathological pathogen research will also be 
very complicated and difficult. After the large-scale use of the vaccine, many people are still 
infected. In addition to the lack of prevention and control measures, it is very important that the 
viability of the new coronavirus and various mutant viruses is very important. It can escape the 
inactivation of the vaccine. It is very resistant to stubbornness. Therefore, the recurrence of new 
coronavirus pneumonia is very dangerous. What is more noteworthy is that medical scientists, 
virologists, pharmacists, biologists, zoologists and clinicians should seriously consider the 
correspondence between virus specificity and vaccine drugs, and the coupling of commonality and 
specificity. Only in this way can we find targets. Track and kill viruses. Only in this sense can the 
new crown virus produce a nemesis, put an end to and eradicate the new crown virus pneumonia. 
Of course, this is not a temporary battle, but a certain amount of time and process to achieve the 


goal in the end. 


(14) The development and evolution of the natural universe and earth species, as well as life 
species. With the continuous evolution of human cell genes, microbes and bacterial viruses are 
constantly mutated and inherited. The new world will inevitably produce a variety of new 
pathogens. 

And viruses. For example, neurological genetic disease, digestive system disease, respiratory 
system disease, blood system disease, cardiopulmonary system disease, etc., new diseases will 


continue to emerge as humans develop and evolve. Human migration to space, space diseases, 


space psychological diseases, space cell diseases, space genetic diseases, etc. Therefore, for the 
new coronavirus and mutated viruses, we must have sufficient knowledge and response, and do not 
think that it will be completely wiped out. 

, And is not a scientific attitude. Viruses and humans mutually reinforce each other, and viruses 
and animals and plants mutually reinforce each other. This is the iron law of the natural universe. 


Human beings can only adapt to natural history, but cannot deliberately modify natural history. 


Active immune products made from specific bacteria, viruses, rickettsiae, spirochetes, 
mycoplasma and other microorganisms and parasites are collectively called vaccines. Vaccination 
of animals can make the animal body have specific immunity. The principle of vaccine is to 
artificially attenuate, inactivate, genetically modified pathogenic microorganisms (such as bacteria, 
viruses, rickettsia, etc.) and their metabolites. Methods, made of immune preparations for the 
prevention of infectious diseases. In terms of ingredients, the vaccine retains the antigenic 
properties and other characteristics of the pathogen, which can stimulate the body's immune 
response and produce protective antibodies. But it has no pathogenicity and does not cause harm to 
the body. When the body is exposed to this pathogen again, the immune system will produce more 
antibodies according to the previous memory to prevent the pathogen from invading or to fight 
against the damage to the body. Inactivated vaccines: select pathogenic microorganisms with 
strong immunogenicity, culture them, inactivate them by physical or chemical methods, and then 
purify and prepare them. The virus species used in inactivated vaccines are generally virulent 
strains, but the use of attenuated attenuated strains also has good immunogenicity, such as the 
inactivated polio vaccine produced by the Sabin attenuated strain. The inactivated vaccine has lost 
its infectivity to the body, but still maintains its immunogenicity, which can stimulate the body to 
produce corresponding immunity and resist the infection of wild strains. Inactivated vaccines have 
a good immune effect. They can generally be stored for more than one year at 2~8°C without the 
risk of reversion of virulence; however, the inactivated vaccines cannot grow and reproduce after 
entering the human body. They stimulate the human body for a short time and must be strong and 
long-lasting. In general, adjuvants are required for immunity, and multiple injections in large doses 
are required, and the local immune protection of natural infection is lacking. Including bacteria, 
viruses, rickettsiae and toxoid preparations. 

2. Live attenuated vaccine: It is a vaccine made by artificially directed mutation methods or by 
screening live microorganisms with highly weakened or basically non-toxic virulence from the 
natural world. After being inoculated with live attenuated vaccine, there is a certain ability to grow 
and reproduce in the body, which can cause the body to have a reaction similar to a recessive 
infection or a mild infection 

3. Subunit vaccine: Among the multiple specific antigenic determinants carried by macromolecular 
antigens, only a small number of antigenic sites play an important role in the protective immune 
response. Separate natural proteins through chemical decomposition or controlled proteolysis, 
extract the special protein structure of bacteria and viruses, and screen out vaccines made from 
immunologically active fragments, which are called subunit vaccines. Subunit vaccines have only 
a few major surface proteins, so they can eliminate antibodies induced by many unrelated antigens, 
thereby reducing the side effects of the vaccine and related diseases and other side effects caused 
by the vaccine.4. Genetic engineering vaccine: It uses DNA recombination biotechnology to 


directionally insert the natural or synthetic genetic material in the pathogen coat protein that can 
induce the body's immune response into bacteria, yeast or mammalian cells, so that it can be fully 
expressed, and after purification And the vaccine produced. The application of genetic engineering 
technology can produce subunit vaccines that do not contain infectious substances, stable 
attenuated vaccines with live viruses as carriers, and multivalent vaccines that can prevent multiple 
diseases. This is the second-generation vaccine following the first-generation traditional vaccine. It 
has the advantages of safety, effectiveness, long-term immune response, and easy realization of 
combined immunization. It has certain advantages and effects. 

New coronavirus drug development, drug targets and chemical modification. 

Ligand-based drug design (or indirect drug design) relies on the knowledge of other molecules that 
bind to the target biological target. These other molecules can be used to derive a pharmacophore 
model, which defines the minimum necessary structural features that the molecule must have in 
order to bind to the target. In other words, a model of a biological target can be established based 
on the knowledge of the binding target, and the model can be used to design new molecular entities 
that interact with the target. Among them, the quantitative structure-activity relationship (QSAR) 
is included, in which the correlation between the calculated properties of the molecule and its 
experimentally determined biological activity can be derived. These QSAR relationships can be 
used to predict the activity of new analogs. The structure-activity relationship is very complicated. 
Based on structure 

Structure-based drug design relies on knowledge of the three-dimensional structure of biological 
targets obtained by methods such as X-ray crystallography or NMR spectroscopy. If the 
experimental structure of the target is not available, it is possible to create a homology model of 
the target based on the experimental structure of the relevant protein. Using the structure of 
biological targets, interactive graphics and medical chemists’ intuitive design can be used to 
predict drug candidates with high affinity and selective binding to the target. Various automatic 
calculation programs can also be used to suggest new drug candidates. 

The current structure-based drug design methods can be roughly divided into three categories. The 
3D method is to search a large database of small molecule 3D structures to find new ligands for a 
given receptor, in order to use a rapid approximate docking procedure to find those suitable for the 
receptor binding pocket. This method is called virtual screening. The second category is the de 
novo design of new ligands. In this method, by gradually assembling small fragments, a ligand 
molecule is established within the constraints of the binding pocket. These fragments can be single 
atoms or molecular fragments. The main advantage of this method is that it can propose novel 
structures that are not found in any database. The third method is to optimize the known ligands by 
evaluating the proposed analogs in the binding cavity. 

Bind site ID 


Binding site recognition is a step in structure-based design. If the structure of the target or a 
sufficiently similar homologue is determined in the presence of the bound ligand, the ligand should 
be observable in that structure, in which case the location of the binding site is small. However, 
there may not be an allosteric binding site of interest. In addition, only apo protein structures may 
be available, and it is not easy to reliably identify unoccupied sites that have the potential to bind 
ligands with high affinity. In short, the recognition of binding sites usually depends on the 
recognition of pits. The protein on the protein surface can hold molecules the size of a drug, and 


these molecules also have appropriate "hot spots" that drive ligand binding, hydrophobic surfaces, 
hydrogen bonding sites, and so on. 

Drug design is a creative process of finding new drugs based on the knowledge of biological 
targets. The most common type of drug is small organic molecules that activate or inhibit the 
function of biomolecules (such as proteins), thereby producing therapeutic benefits for patients. In 
the most basic sense, drug design involves the design of molecules with complementary shapes 
and charges that bind to their interacting biomolecular targets, and therefore will bind to them. 
Drug design often but does not necessarily rely on computer modeling techniques. A more 
accurate term is ligand design. Although the design technology for predicting binding affinity is 
quite successful, there are many other characteristics, such as bioavailability, metabolic half-life, 
side effects, etc., which must be optimized first before the ligand can become safe and effective. 
drug. These other characteristics are often difficult to predict with reasonable design techniques. 
However, due to the high turnover rate, especially in the clinical stage of drug development, in the 
early stage of the drug design process, more attention is paid to the selection of drug candidates. 
The physical and chemical properties of these drug candidates are expected to be reduced during 
the development process. Complications are therefore more likely to lead to the approval of the 
marketed drug. In addition, in early drug discovery, in vitro experiments with computational 
methods are increasingly used to select compounds with more favorable ADME (absorption, 
distribution, metabolism, and excretion) and toxicological characteristics. A more accurate term is 
ligand design (ie, molecular design that binds tightly to the target). Although the design technology 
for predicting binding affinity is quite successful, there are many other characteristics, such as 
bioavailability, metabolic half-life, side effects, etc., which must be optimized first before the 
ligand can become safe and effective. 

For drug targets, two aspects should be considered when selecting drug targets: 

1. The effectiveness of the target, that is, the target is indeed related to the disease, and the 
symptoms of the disease can be effectively improved by regulating the physiological activity of the 
target. 

2. The side effects of the target. If the regulation of the physiological activity of the target 
inevitably produces serious side effects, then it is inappropriate to select it as the target of drug 
action. 

3. Search for biomolecular clues related to diseases: use genomics, proteomics and biochip 
technology to obtain biomolecular information related to diseases, and perform bioinformatics 
analysis to obtain clue information. 

4. Perform functional research on related biomolecules to determine the target of candidate drugs. 
Multiple targets or individual targets. 

5. Candidate drug targets, design small molecule compounds, and conduct pharmacological 
research at the molecular, cellular and overall animal levels. 

Covalent bonding type 

The covalent bonding type is an irreversible form of bonding, similar to the organic synthesis 
reaction that occurs. Covalent bonding types mostly occur in the mechanism of action of 
chemotherapeutic drugs. For example, alkylating agent anti-tumor drugs produce covalent bonding 
bonds to guanine bases in DNA, resulting in cytotoxic activity. 

. Verify the effectiveness of the target. 


Based on the targets that interact with drugs, that is, receptors in a broad sense, such as enzymes, 


receptors, ion channels, membranes, antigens, viruses, nucleic acids, polysaccharides, etc., find 
and design reasonable drug molecules. Targets of action and drug screening should focus on 
multiple points. Drug intermediates and chemical modification. Combining the development of 
new drugs with the chemical structure modification of traditional drugs makes it easier to find 
breakthroughs and develop new antiviral drugs. For example, careful selection, modification and 
modification of existing related drugs that can successfully treat and recover a large number of 
cases, elimination and screening of invalid drugs from severe death cases, etc., are targeted, rather 
than screening and capturing needles in a haystack, aimless, with half the effort. Vaccine design 
should also be multi-pronged and focused. The broad-spectrum, long-term, safety, efficiency and 
redundancy of the vaccine should all be considered. In this way, it will be more powerful to deal 
with the mutation and evolution of the virus. Of course, series of vaccines, series of drugs, 
second-generation vaccines, third-generation vaccines, second-generation drugs, third-generation 
drugs, etc. can also be developed. Vaccines focus on epidemic prevention, and medicines focus on 
medical treatment. The two are very different; however, the two complement each other and 
complement each other. Therefore, in response to large-scale epidemics of infectious diseases, 
vaccines and various drugs are the nemesis and killers of viral diseases. Of course, it also includes 
other methods and measures, so I won't repeat them here. 

Mainly through the comprehensive and accurate understanding of the structure of the drug and the 
receptor at the molecular level and even the electronic level, structure-based drug design and the 
understanding of the structure, function, and drug action mode of the target and the mechanism of 
physiological activity Mechanism-based drug design. 

Compared with the traditional extensive pharmacological screening and lead compound 
optimization, it has obvious advantages. 

Viral RNA replicase, also known as RNA-dependent RNA polymerase (RdRp) is responsible for 
the replication and transcription of RNA virus genome, and plays a very important role in the 
process of virus self-replication in host cells. Because RdRp from different viruses has a highly 
conserved core structure, the virus replicase is an important antiviral drug target and there are other 
selection sites, rather than a single isolated target target such as the new coronavirus As with 
various mutant viruses, inhibitors developed for viral replicase are expected to become a 
broad-spectrum antiviral drug. The currently well-known anti-coronavirus drug remdesivir 
(remdesivir) is a drug for viral replicase. 

New antiviral therapies are gradually emerging. In addition to traditional polymerase and protease 
inhibitors, nucleic acid drugs, cell entry inhibitors, nucleocapsid inhibitors, and drugs targeting 
host cells are also increasingly appearing in the research and development of major pharmaceutical 
companies. The treatment of mutated viruses is becoming increasingly urgent. The development of 
drugs for the new coronavirus pneumonia is very important. It is not only for the current global 
new coronavirus epidemic, but more importantly, it is of great significance to face the severe 
pnheumonia-respiratory infectious disease that poses a huge threat to humans. 

There are many vaccines and related drugs developed for the new coronavirus pneumonia, and 
countries are vying for a while, mainly including the following: 

Identification test, appearance, difference in loading, moisture, pH value, osmolality, 
polysaccharide content, free polysaccharide content, potency test, sterility test, pyrogen test, 
bacterial endotoxin test, abnormal toxicity test. 


Among them: such as sterility inspection, pyrogen inspection, bacterial endotoxin, and abnormal 


toxicity inspection are indicators closely related to safety. 

Polysaccharide content, free polysaccharide content, and efficacy test are indicators closely related 
to vaccine effectiveness. 

Usually, a vaccine will go through a long research and development process of at least 8 years or 
even more than 20 years from research and development to marketing. The outbreak of the new 
crown epidemic requires no delay, and the design and development of vaccines is speeding up. It is 
not surprising in this special period. Of course, it is understandable that vaccine design, 
development and testing can be accelerated, shortened the cycle, and reduced some procedures. 
However, science needs to be rigorous and rigorous to achieve great results. The safety and 
effectiveness of vaccines are of the utmost importance. There must not be a single error. 
Otherwise, it will be counterproductive and need to be continuously improved and perfected. 
Pre-clinical research: The screening of strains and cells is the basic guarantee to ensure the safety, 
effectiveness, and continuous supply of vaccines. Taking virus vaccines as an example, the 
laboratory stage needs to carry out strain screening, necessary strain attenuation, strain adaptation 
to the cultured cell matrix and stability studies in the process of passaging, and explore the stability 
of process quality, establish animal models, etc. . Choose mice, guinea pigs, rabbits or monkeys for 
animal experiments according to each vaccine situation. Pre-clinical research generally takes 5-10 
years on the premise that the process is controllable, the quality is stable, and it is safe and 
effective. In order to be safe and effective, a certain redundant design is also needed, so that the 
safety and effectiveness of the vaccine can be importantly guaranteed. 

These include the establishment of vaccine strain/cell seed bank, production process research, 
quality research, stability research, animal safety evaluation and effectiveness evaluation, and 
clinical trial programs, etc. 

The ARS-CoV-2 genome contains at least 10 ORFs. ORF lab is converted into a polyprotein and 
processed into 16 non-structural proteins (NSP). These NSPs have multiple functions, such as 
genome replication, inducing host mRNA cleavage, membrane rearrangement, autophagosome 
production, NSP polyprotein cleavage, capping, tailing, methylation, RNA double-strand 
unwinding, etc. Play an important role in the life cycle. In addition, SARS-CoV-2 contains 4 
structural proteins, namely spike (S), nucleocapsid (N), envelope (E) and membrane (M), all of 
which are encoded by the 3'end of the viral genome. Among the four structural proteins, S protein 
is a large multifunctional transmembrane protein that plays an important role in the process of 
virus adsorption, fusion, and injection into host cells. 

1. The S protein is composed of S1 and S2 subunits, and each subunit can be further divided into 
different functional domains. The $1 subunit has 2 domains: NTD and RBD, and RBD contains 
conservative RBM. The S2 subunit has 3 structural domains: FP, HR1 and HR2. The S1 subunit is 
arranged at the top of the S2 subunit to form an immunodominant S protein. 

The virus uses the host transmembrane protease Serine 2 (TMPRSS2) and the endosomal cysteine 
protease CatB/L to enter the cell. TMPRSS2 is responsible for the cleavage of the S protein to 
expose the FP region of the S2 subunit, which is responsible for initiating endosome-mediated host 
cell entry. It shows that TMPRSS2 is a host factor necessary for virus entry. Therefore, the use of 
drugs that inhibit this protease can achieve the purpose of treatment. 

mRNA-1273 

The mRNA encoding the full length of SARS-CoV-2, and the pre-spike protein fusion is 
encapsulated into lipid nanoparticles to form mRNA-1273 vaccine. It can induce a high level of S 


protein specific antiviral response. It can also consist of inactivated antigens or subunit antigens. 
The vaccine was quickly approved by the FDA and has entered phase II clinical trials. The 
company has announced the antibody data of 8 subjects who received different immunization 
doses. The 25ug dose group achieved an effect similar to the antibody level during the recovery 
period. The 100ug dose group exceeded the antibody level during the recovery period. In the 25ug 
and 100ug dose groups, the vaccine was basically safe and tolerable, while the 250ug dose group 
had 3 levels of systemic symptoms. 

Viral vector vaccines can provide long-term high-level expression of antigen proteins, induce 
CTLs, and ultimately eliminate viral infections. 

1, Ad5-nCov 

A vaccine of SARS-CoV-2 recombinant spike protein expressed by recombinant, 
replication-deficient type 5 adenovirus (Ad5) vector. Load the optimized full-length S protein gene 
together with the plasminogen activation signal peptide gene into the El and E3 deleted Ad5 
vectors. The vaccine is constructed by the Admax system derived from Microbix Biosystem. In 
phase I clinical trials, RBD (S1 subunit receptor binding domain) and S protein neutralizing 
antibody increased by 4 times 14 days after immunization, reaching a peak on 28 days. CD4+T and 
CD8+T cells reached a peak 14 days after immunization. The existing Ad5 immune resistance 
partially limits the response of antibodies and T cells. This study will be further conducted in the 
18-60 age group, receiving 1/3 of the study dose, and follow-up for 3-6 months after 
immunization. 

DNA vaccine 

The introduction of antigen-encoding DNA and adjuvants as vaccines is the most innovative 
vaccine method. The transfected cells stably express the transgenic protein, similar to live viruses. 
The antigen will be endocytosed by immature DC, and finally provide antigen to CD4 + T and 
CD8 + T cells (differentiated by MHC) to induce humoral and cellular immunity. 

Live attenuated vaccine 

DeINS1-SARS-CoV2-RBD 

Basic influenza vaccine, delete NS1 gene. Express SARS-CoV-2 RBD domain. Cultured in CEF 
and MDCK (canine kidney cells) cells. It is more immunogenic than wild-type influenza virus and 
can be administered by nasal spray. 

The viral genome is susceptible to mutation, antigen transfer and drift can occur, and spread 
among the population. Mutations can vary depending on the environmental conditions and 
population density of the geographic area. After screening and comparing 7,500 samples of 
infected patients, scientists found 198 mutations, Indicating the evolutionary mutation of the virus 
in the human host. These mutations may form different virus subtypes, which means that even 
after vaccine immunization, viral infections may occur. A certain amount of increment and 


strengthening is needed here. 


Pfizer-BioNTech 

A large study found that the vaccine developed by Pfizer and German biotechnology company 
BioNTech is 95% effective in preventing COVID-19. 

The vaccine is divided into two doses, which are injected every three weeks. 

This vaccine uses a molecule called mRNA as its basis. mRNA is a molecular cousin of DNA, 


which contains instructions to build specific proteins; in this case, the mRNA in the vaccine 


encodes the coronavirus spike protein, which is attached to the surface of the virus and used to 
infect human cells. Once the vaccine enters the human body, it will instruct the body's cells to 
make this protein, and the immune system will learn to recognize and attack it. 

Moderna 

The vaccine developed by the American biotechnology company Moderna and the National 
Institute of Allergy and Infectious Diseases (NIAID) is also based on mRNA and is estimated to be 
94.5% effective in preventing COVID-19. 

Like Pfizer's vaccine, this vaccine is divided into two doses, but injected every four weeks instead 
of three weeks. Another difference is that the Moderna vaccine can be stored at minus 20 degrees 
Celsius instead of deep freezing like Pfizer vaccine. At present, the importance of one of the 
widely used vaccines is self-evident. 

Oxford-AstraZeneca 

The vaccine developed by the University of Oxford and the pharmaceutical company AstraZeneca 
is approximately 70% effective in preventing COVID-19-that is, in clinical trials, adjusting the 
dose seems to improve this effect. 

In the population who received two high-dose vaccines (28 days apart), the effectiveness of the 
vaccine was about 62%; according to early analysis, the effectiveness of the vaccine in those 
patients who received the half-dose first and then the full-dose Is 90%. However, in clinical trials, 
participants taking half doses of the drug are wrong, and some scientists question whether these 
early results are representative. 

Sinopharm Group (Beijing Institute of Biological Products, China) 

China National Pharmaceutical Group Sinopharm and Beijing Institute of Biological Products 
have developed a vaccine from inactivated coronavirus (SARS-CoV-2). The inactivated 


coronavirus is an improved version that cannot be replicated. 


Estimates of the effectiveness of vaccines against COVID-19 vary. 

Gamaleya Institute 

The Gamaleya Institute of the Russian Ministry of Health has developed a coronavirus vaccine 
candidate called Sputnik V. This vaccine contains two common cold viruses, adenoviruses, which 
have been modified so that they will not replicate in the human body; the modified virus also 


contains a gene encoding the coronavirus spike protein. 


New crown drugs 


There are many small molecule antiviral drug candidates in the clinical research stage around the 
world. Including traditional drugs in the past and various drugs yet to be developed, antiviral 
drugs, immune drugs, Gene drugs, compound drugs, etc. 

(A) Molnupiravir 

Molnupiravir is a prodrug of the nucleoside analog N4-hydroxycytidine (NHC), jointly developed 
by Merck and Ridgeback Biotherapeutics. 

The positive rate of infectious virus isolation and culture in nasopharyngeal swabs was 0% (0/47), 
while that of patients in the placebo group was 24% (6/25). However, data from the Phase II/III 
study indicate that the drug has no benefit in preventing death or shortening the length of stay in 


hospitalized patients. 

Therefore, Merck has decided to fully advance the research of 800mg molnupiravir in the 
treatment of patients with mild to moderate COVID-19. 

(B) AT-527 

AT-527 is a small molecule inhibitor of viral RNA polymerase, jointly developed by Roche and 
Atea. Not only can it be used as an oral therapy to treat hospitalized COVID-19 patients, but it also 
has the potential as a preventive treatment after exposure. 

Including 70 high-risk COVID-19 hospitalized patients data, of which 62 patients' data can be used 
for virological analysis and evaluation. The results of interim virological analysis show that 
AT-527 can quickly reduce viral load. On day 2, compared with placebo, patients treated with 
AT-527 had a greater decline in viral load than the baseline level, and the continuous difference in 
viral load decline was maintained until day 8. 

In addition, compared with the control group, the potent antiviral activity of AT-527 was also 
observed in patients with a baseline median viral load higher than 5.26 log10. When testing by 
RT-qPCR to assess whether the virus is cleared, 

The safety aspect is consistent with previous studies. AT-527 showed good safety and tolerability, 
and no new safety problems or risks were found. Of course, there is still a considerable distance 
between experiment and clinical application, and a large amount of experimental data can prove it. 

(C) Prokrutamide 

Prokalamide is an AR (androgen receptor) antagonist. Activated androgen receptor AR can induce 
the expression of transmembrane serine protease (TMPRSS2). TMPRSS2 has a shearing effect on 
the new coronavirus S protein and ACE2, which can promote the binding of viral spike protein (S 
protein) to ACE, thereby promoting The virus enters the host cell. Therefore, inhibiting the 
androgen receptor may inhibit the viral infection process, and AR antagonists are expected to 
become anti-coronavirus drugs. 

Positive results were obtained in a randomized, double-blind, placebo-controlled phase III clinical 
trial. The data shows that Prokalutamide reduces the risk of death in severely ill patients with new 
coronary disease by 92%, reduces the risk of new ventilator use by 92%, and shortens the length of 
hospital stay by 9 days. This shows that procrulamide has a certain therapeutic effect for patients 
with severe new coronary disease, which can significantly reduce the mortality of patients, and at 
the same time greatly reduce the new mechanical ventilation and shorten the patient's hospital stay. 
With the continuous development of COVID-19 on a global scale, in addition to vaccines and 
prevention and control measures, we need a multi-pronged plan to control this disease. Oral 
antiviral therapy undoubtedly provides a convenient treatment option. 


In addition, there are other drugs under development and experimentation. In dealing with the 
plague virus, in addition to the strict control of protective measures, it is very important that 
various efficient and safe vaccines and various drugs (including medical instruments, etc.) are the 
ultimate nemesis and killer of the virus. 


(A) "Antiviral biological missiles" are mainly drugs for new coronaviruses and mutant viruses, 
which act on respiratory and lung diseases. The drugs use redundant designs to inhibit new 
coronaviruses and variant viruses. 


(B) "New Coronavirus Epidemic Prevention Tablets" mainly use natural purified elements and 


chemical structure modifications. 

(C) "Composite antiviral oral liquid" antiviral intermediate, natural antiviral plant, plus other 
preparations 

(D) "New Coronavirus Long-acting Oral Tablets" Chemical modification of antiviral drugs, 
multiple targets, etc. 

(E) "New Coronavirus Inhibitors" (injections) are mainly made of chemical drug structure 
modification and other preparations. 

The development of these drugs mainly includes: drug target screening, structure-activity 
relationship, chemical modification, natural purification, etc., which require a lot of work and 
experimentation. 

Humans need to vigorously develop drugs to deal with various viruses. These drugs are very 
important for the prevention and treatment of viruses and respiratory infectious diseases, influenza, 
pneumonia, etc. 

The history of human development The history of human evolution, like all living species, will 
always be accompanied by the survival and development of microorganisms. It is not surprising 
that viruses and infectious diseases are frequent and prone to occur. The key is to prevent and 
control them before they happen. 


This strain was first discovered in India in October 2020 and was initially called a "double mutant" 
virus by the media. According to the announcement by the Ministry of Health of India at the end of 
March this year, the "India New Coronavirus Genomics Alliance" composed of 10 laboratories 
found in samples collected in Maharashtra that this new mutant strain carries E484Q and L452R 
mutations. , May lead to immune escape and increased infectivity. This mutant strain was named 
B.1.617 by the WHO and was named with the Greek letter 6 (delta) on May 31. 

Shahid Jamil, the dean of the Trivedi School of Biological Sciences at Ashoka University in India 
and a virologist, said in an interview with the Shillong Times of India that this mutant strain called 
"double mutation" is not accurate enough. B. 1.617 contains a total of 15 mutations, of which 6 
occur on the spike protein, of which 3 are more critical: L452R and E484Q mutations occur on the 
spike protein and the human cell "Angiotensin Converting Enzyme 2 (ACE2)" receptor In the 
bound region, L452R improves the ability of the virus to invade cells, and E484Q helps to enhance 
the immune escape of the virus; the third mutation P681R can also make the virus enter the cell 
more effectively. (Encyclopedia website) 
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There are currently dozens of antiviral COVID-19 therapies under development. The large 
drugmakers Merck and Pfizer are the closest to the end, as expected, a pair of oral antiviral 
COVID-19 therapies are undergoing advanced human clinical trials. 

Merck's drug candidate is called monupiravir. It was originally developed as an influenza antiviral 
drug several years ago. However, preclinical studies have shown that it has a good effect on SARS 
and MERS coronavirus. 

Monupiravir is currently undergoing in-depth large-scale Phase 3 human trials. So far, the data is 
so promising that the US government recently pre-ordered 1.7 million courses of drugs at a cost of 
$1.2 billion. If everything goes according to plan, the company hopes that the drug will be 
authorized by the FDA for emergency use and be on the market before the end of 2021. 

Pfizer's large COVID-19 antiviral drug candidate is more unique. Currently known as 
PF-07321332, this drug is the first oral antiviral drug to enter human clinical trials, specifically 
targeting SARS-CoV-2. 

Variant of Concern WHO Label First Detected in World First Detected in Washington State 

B.1.1.7 Alpha United Kingdom, September 2020 January 2021 

B.1.351 Beta South Africa, December 2020 February 2021 

P.1 Gamma Brazil, April 2020 March 2021 

B.1.617.2 Delta India, October 2020 April 2021 


Although this particular molecule was developed in 2020 after the emergence of the new 
coronavirus, a somewhat related drug called PF-00835231 has been in operation for several years, 
targeting the original SARS virus. However, the new drug candidate PF-07321332 is designed as 


a simple pill that can be taken under non-hospital conditions in the initial stages of SARS-CoV-2 
infection. 

"The protease inhibitor binds to a viral enzyme and prevents the virus from replicating in the cell," 
Pfizer said when explaining the mechanism of its new antiviral drug. "Protease inhibitors have 
been effective in the treatment of other viral pathogens, such as HIV and hepatitis C virus, whether 
used alone or in combination with other antiviral drugs. Currently marketed therapeutic drugs for 
viral proteases are generally not toxic Therefore, such molecules may provide well-tolerated 
treatments against COVID-19." 

Various studies on other types of antiviral drugs are also gaining momentum. For example, the new 
coronavirus pneumonia "antiviral biological missile", "new coronavirus prevention tablets", 
"composite antiviral oral liquid", "new coronavirus long-acting oral tablets", "new coronavirus 
inhibitors" (injections), etc., are worthy of attention. Like all kinds of vaccines, they will play a 
major role in preventing and fighting epidemics. 

In addition, Japanese pharmaceutical company Shionoyoshi Pharmaceutical is currently 
conducting a phase | trial of a protease inhibitor similar to SARS-CoV-2. This is called S-217622, 
which is another oral antiviral drug, and hopes to provide people with an easy-to-take pill in the 
early stages of COVID-19. At present, the research and development of vaccines and various new 
crown drugs is very active and urgent. Time does not wait. With the passage of time, various new 
crown drugs will appear on the stage one after another, bringing the gospel to the complete victory 
of mankind. 


The COVID-19 pandemic is far from over. The Delta mutant strain has quickly become the most 
prominent SARS-CoV-2 strain in the world. Although our vaccine is still maintained, it is clear 
that we need more tools to combat this new type of coronavirus. Delta will certainly not be the last 
new SARS-CoV-2 variant we encountered. Therefore, it is necessary for all mankind to persevere 
and fight the epidemic together. 

Overcome illness and meet new challenges.The new crown epidemic and various mutated viruses 
are very important global epidemic prevention and anti-epidemic top priorities, especially for the 
current period of time. Vaccine injections, research and development of new drugs, strict 
prevention and control, wear masks, reduce gatherings, strictly control large gatherings, prevent 
the spread of various viruses Masks, disinfection and sterilization, closure of the city, vaccinations, 
accounting and testing are very important, but this does not mean that humans can completely 
overcome the virus. In fact, many spreading and new latently transmitted infections are still 
unsuccessful. There are investigations, such as invisible patients, asymptomatic patients, migratory 
latent patients, new-onset patients, etc. The struggle between humans and the virus is still very 
difficult and complicated, and long-term efforts and exploration are still needed). Therefore, 
humans should be highly vigilant and must not be taken lightly. The fierce battle between humans 
and various viruses must not be slackened. Greater efforts are needed to successfully overcome 
this pandemic, fully restore the normal life of the whole society, restore the normal production and 
work order, restore the normal operation of society, economy and culture, and give up food due to 
choking. Or eager for success, will pay a high price. 
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